IN the following communication we wish to put before the Section the results of certain chemical observations on a series of cases of albuminuria and eclampsia, admitted to the gynwecological wards of St. Thomas's Hospital during the past year. We wish also to thank the staff of the General Lying-in Hoppital, York Road, for allowing us access to certain of their patients, an opportunity for which we are especially grateful, owing to the comparative paucity of this type of disease in the London area: The necessity for work on this group of diseases scarcely needs emphasizing. It is not too much to say that we have .at present no adequate criteria for estimating the severity of the lesion, and the necessity for such criteria is obvious, when we consider that we are called upon to decide in these patients, whether the pregnancy ought at once to be terminated, in order to avoid risk of permanent damage to the mother, or whether, in the interests of the child, we can safely allow it to continue.
We know from post-mortem findings that the brunt of the lesion, in this class of cases, falls upon the liver and kidneys, and it is the function of these organs that we have investigated from the chemical standpoint; as far as the methods now available allow. Before we proceed further, it is necessary, therefore, to discuss very briefly modern methods of estimating renal and hepatic function. Our methods of examining renal efficiency are comparatively adequate. Put briefly, we have to deal with two main classes of renal defect. In the first of these, the hydraemic or parenchymatous type of nephritis, there is defective elimination of sodium chloride, with resulting mdema; of the existence of this defect, the presence of cedema is sufficient evidence. In the second class of lesion, seen in the azotalmic or interstitial type of nephritis, the excretion of nitrogenous bodies is at fault. To detect the presence of this form of functional failure, we have utilized the estimation of the urea and non-protein nitrogen of the blood, and the urea concentration test of MacLean and de Wesselow. Both functions are, of course, frequently involved simultaneously, producing the mixed type of nephritis so commonly seen in acute forms of the disease. In addition to these methods of examination, we have employed estimations of the blood-pressure, and of the diastase content of the urine. In dealing with the liver we are in a very different position. Though numerous methods of estimating the functional capacity of this organ have been suggested, it cannot be said that any completely satisfactory test is at present available. In our own work we have studied the nitrogen partition of the urine, the ratio of urea to total non-protein nitrogen of the blood, and the lipase and fibrinogen content of the plasma.
The lipase and fibrinogen content of the plasma undergo marked changes in experimental lesions of the liver, a great rise in the lipase, with a fall in the fibrinogen, resulting from such lesions as experimental chloroform necrosis. Whipple has reported a rise in the lipase content in some cakes of eclampsia, an observation which, as far as we are aware, has not been confirmed, and a marked diminution in the plasma fibrinogen has been noted occasionally in liver lesions in man. On the other hand, the plasma fibrinogen is of interest in view of the observations of Dienst, who states that a rise in the fibrinogen occurs in the toxsemias of pregnancy and believes that this rise plays a definite part in the production of the renal and hepatic lesions.
The nitrogen partition of the urine has been a frequent object of study in liver lesions, in view of the importance of the des-aminating and urea-forming functions of the organ. Observations on this point in the toxanAias of pregnancy date from the work of Stone, and the more elaborate investigations of Wolf and Ewing. Impairment of hepatic function would be expected to show itself in a diminution of the percentage of urinary nitrogen appearing as urea, and an increase in the ammonia and amino-nitrogen. The question is complicated, however, by the fact that considerable variations occur in the proportion of these bodies in the urine, as the result of increase or diminution in the total nitrogenous metabolism, a fall in the percentage of nitrogen appearing as urea accompanying a fall in the total nitrogen excreted, and conversely. In addition, the percentage of urea nitrogen may be diminished as the result of deviation of nitrogen as ammonia, for neutralization purposes, in cases in which acid excretion is in excess, the ammonia nitrogen utilized in this manner being diverted from the metabolic path which ends in urea formation. In drawing conclusions as to liver function from the partition of the urinary nitrogen, the possibility of abnormal acid formation, such as is seen in a ketosis, has therefore to be taken into account before we can attribute abnormalities in the nitrogen distribution to defective liver function. We have limited ourselves to estimation of the total nitrogen, the urea nitrogen and the ammonia nitrogen in the urine of our cases. Since no excess of aminonitrogen has been demonstrated in the blood or urine of the toxgemias of pregnancy, by those workers who have investigated the point, and since, according to Van Slyke and Stadie, increase of amino-nitrogen has not been demonstrated in the urine of patients suffering from hepatic disease, with the exception of cases of acute yellow atrophy, we have not estimated the aminonitrogen content of the urine in our patients.
Before embarking on the chemical examination of toxammic patients it seemed necessary to investigate a certain number of cases of normal pregnancy along the lines indicated above. The data available for normal pregnancy are scanty and to some extent conflicting, and it is difficult to obtain from published work any clear cut idea of a normal standard for this condition.
A complete examination was therefore made of the blood and urine of fourteen normal in-patients, in the last eight weeks of their pregnancies, care being taken to insure a complete twenty-four hours' collection of the urine, and to avoid ammoniacal decomposition. These patients were for three days previous to examination kept on a stock diet containing about 70 grm. of protein. In addition certain observations were made on thirty-four normal outpatients from the ante-natal clinic. The findings in normal pregnancy differ from those in non-pregnant individuals in three respects, the urea content of the blood, the nitrogen partition in the urine, and the fibrinogen content of the plasma.
The blood urea content in the cases examined by us was at a singularly low level, the in-patients showing an average content of 17-5 mgr. urea, and the out-patients only 14'2 mgr. per 100 c.c. of blood. The extreme range of values found in our series was from 10 to 26 mgr., and in only three instances did the blood urea reach or exceed 20 mgr. On the other hand in ten healthy female out-patients examined as controls, the blood urea varied from 20 to 27 mgr., and in no case fell below the former figure.
It is not necessary to discuss in detail the figure for the blood urea in healthy non-pregnant individuals. It may be noted, however, that in 179 normal individuals between the ages of 20 and 40 years, examined by Feigl, seventeen only showed a blood urea content below 18 mgr., and that in twenty-nine healthy persons, examined by Addis and Watanabe, the blood urea exceeded 20 mgr. with two exceptions. In the latter series, the patients had been kept for three days previous to the' bleeding, on a diet containing 75 grm. of protein per diem, and therefore corresponded fairly closely with our own in-patients as regards dietetic conditions. It appears, then, that it is exceptional to find the blood urea at a lower level than 20 mgr. per 100 c.c. in the non-pregnant individual, while in the cases of pregnancy examined by us the blood urea was almost invariably below this figure.
Only two large series of figures for the blood urea in pregnancy have, as far as we are aware, been published. Folin, in 100 cases, gives figures closely corresponding to our own, and.comments on the low level of the blood urea in this condition. Caldwell and Lyle, on the other hand, investigating a series of 150 cases at all stages of pregnancy, found an average content of 24 mgr. The figures published by the latter authors show a wide variation, and include many instances of a urea content below 20 mgr. While, therefore, it cannot be said that any definite standard has been established for the blood urea value in pregnancy, it is at least certain that in many instances an abnormably low figure is found.
A possible explanation of this fact can only be arrived at by considering the conditions upon which the level of the blood urea depends. Urea being a readily diffusible substance, its concentration in the blood will be determined by three factors-the amount produced, the rate of excretion, and the total amount of the body fluids. The importance of the last factor lies in the fact that urea, being, as already stated, highly diffusible, tends to distribute itself at an approximately equal concentration throughout the fluid content of the body.
Folin, in explanation of the low blood ureas which he found in pregnant individuals, suggested that in pregnancy the kidney is abnormally sensitive to waste products, and that the low blood urea is due to increased excretion. The results of the urea concentration test in our pregnant patients did not suggest that any such abnormal renal sensitiveness is present, since in the majority of cases the result fell between 3 and 4 per cent., the figure usually seen in young healthy individuals. In addition, the fact that the blood urea still remained at a low level in some of our cases of albuminuria, in which the concentrating power of the kidney, as judged by the concentration test, was definitely lowered, appears to negative Folin's hypothesis.
We are left, then, with two possible explanations, a diminished production of urea, or an increased dilution of the urea when formed. Apart from the fact that the specific gravity of the blood is lowered in pregnancy, and that the content of the amniotic sac is added to the fluid reserve of the body, we have no evidence that dilution is a cause. In cases of pure parenchymatous nephritis with massive oedema and effusions into the serous sacs, the blood urea is sometimes fouind to be at a level below 20 mgr. per 100 c.c., but even in extreme examples of the condition, the blood urea remains at a level above that frequently seen in cases of normal pregnancy. It seems probable therefore that diminished production of urea is a more important factor. The infor-mation available as to the effect of altered levels of nitrogenous metabolism upon the blood urea is scanty. Folin, Denis and Seymour working on cases of chronic interstitial nephritis were able to raise or lower the urea content of the blood by corresponding alterations in the nitrogenous ingestion. The point has also been recently investigated in healthy individuals by A'ddis and Watanabe. These authors have shown that it is possible to increase or diminish the blood urea by varying the protein of the diet. With a daily urinary excretion of 5 to 7 grm. of urea, the blood urea was reduced in three days to the low level of 12 to 15 mgr. 'per 100 c.c., while on increasing the protein of the diet and the urinary urea to 30 to 50 grm., the blood urea rose to over 40 mgr. The blood urea content is therefore directly proportional to the total nitrogenous metabolism.
In pregnancy, we are of course dealing with a condition in which a considerable deviation of the ingested nitrogen is constantly taking place. Nitrogen which under normal conditions would be utilized in the exogenous protein metabolism of the mother and which would eventually be excreted as urea is diverted to the needs of new tissue construction. In metabolism experiments in which this point has been studied the average daily retention of nitrogen during the latter half of pregnancy amounts to about 2 grm.
(corresponding to 121 grm. of protein), though this figure is frequently exceeded during the later months. Nitrogen utilized for this purpose has of course to be subtracted from the protein nitrogen available for the maternal metabolism. We are at present completely ignorant of the average protein consumption of the working-class woman of this country during her pregnancy. In Hofstrom's case, in which the patient was given a free choice of diet, the protein consumed daily amounted to about 80 grm., a moderate ration; von Winckel has recommended a daily protein allowance of 70 grm. as a suitable ration in pregnancy.
In our own in-patient cases the average nitrogen output in the urine amounted to 8-3 grm. per diem, corresponding to a maternal metabolism of about 50 grm. of protein. Since in normal individuals investigated by Addis and Watanabe, the blood urea in the great majority of cases varied from 20 to 28 mgr. on a diet containing 70 grm. of protein, a lower blood urea would be expected in these cases of pregnancy which were excreting only 8 grm. of nitrogen per diem. If in these in-patients the low figure found for the blood urea is to be attributed to a low nitrogenous metabolism, due to deviation of nitrogen to fcetal needs, the out-patients examined must have been ta-king a considerably smaller amount of protein per diem, than were the cases under observation in the ward. In a few cases, after a preliminary estimation of the blood urea, an increased protein diet was given for three days and the blood urea again estimated. In these patients who showed a definite increase in the urinary nitrogen on the day of the second observation a 'slight rise was found in the blood urea. Owing to shortage of beds it was unfortunately impossible to conduct prolonged experiments along these lines, but the fact that'the blood urea of the pregnant woman appears to react as does that of the normal individual to an increase in diet, suggests that the differences found in the level of the blood urea in pregnancy by different observers, may be due to the dietetic factor.
The second point in which the blood of pregnancy shows a striking variation from the normal is in the plasma fibrinogen content. In the normal female the plasma fibrinogen content expressed as nitrogen approximates to 40 mgr. per 100 c.c. In thirty-four cases of normal pregnancy the average Section of Obstetrics and Gynaecology fibrinogen content amounted to 76 mgr., or nearly double the normal figure. No constant connexion was noted between the stage of pregnancy and the height of the fibrinogen content, though on the whole the fibrinogen was higher in the later than in the earlier months.
Lastly, the nitrogen of the urine showed a partition which is usually associated with a comparatively low protein diet, the urea in our in-patient cases invariably constituting less than 80 per cent. of the total nitrogen present, and the ammonia nitrogen being slightly on the high side. In, a few urines, which were obtained by catheter from patients actually in labour, with a view to controlling any cases of intra-partum eclampsia that might be seen, marked deviations from the normal were frequently noted. The urea nitrogen tended to fall to a still lower level (in one case to 52 per cent. only of the total nitrogen), and at the same time an increase was usually found in the percentage of urinary nitrogen appearing as ammonia. In one case, which was followed at intervals throughout a short labour, the urea showed a steady fall in successive specimens, while the ammonia showed a slight but constant increase. The net result being that at end of the labour a marked fall bad taken place in the urea, a slight rise in the ammonia, and a considerable rise in the undetermined nitrogen. This phenomenon appears to be in part, at least, due to a ketosis, since acetone is frequently present in the urine of labour. In part, it may be the result of a period of comparative starvation, supervening in an organism which has for some time been in a condition of low protein metabolism. In any case the fact that such changes may occur in the urine during apparently normal labours suggests the need of caution in drawing conclusions from the nitrogen partition when dealing with the toxmemias. It was noticed also that in catheter specimens obtained towards the end of labour protein was frequently present, either in traces or in definite amounts. Such an albuminuria appears to us to be more rationally explained as the consequence of the muscular exertion involved in labour than as the result of a purely theoretical toxamia.
Such, briefly, are the main features which, as far as we have examined the matter, differentiate the chemical picture in the pregnant from the non-pregnant individual. They appear to us to suggest an organism in a condition of comparatively low nitrogenous metabolism, owing probably, in the class with which we have been dealing, to the increased nitrogen demands for fmetal and maternal tissue construction not being met by a corresponding increase in the maternal diet. Such p, lowered protein metabolism is evidenced by the nitrogen distribution in urine, and in all probability by the low content of urea in the blood. It does not, of course, imply a condlition of starvation or malnutrition, but merely that the increased demands made upon the organism in pregnancy are not met in one respect, the protein, by an equivalent increase in the diet. The work of Hindhede has shown that nitrogenous equilibrium is possible for prolonged periods on far lower nitrogen rations than those noted above. It seems to us, however, that this lowered protein metabolism must be considered in the interpretation of the chemical findings in the toxtemias, to which we now turn.
In considering the chemical findingg in the toxaemias of the later months of pregnancy, the chief question that we have asked ourselves is, what value have such methods of investigation in the clinical management of the case, and what indications do they give us as to the necessity of induction? Our material has unfortunately been small-twenty-one cases of albuminuria and six cases of eclampsia-and our conclusions must therefore be guarded: but we hope to be able to suggest certain lines along which these cases may be investigated; also certain provisional criteria for induction. We may preface our remarks by stating that, while from a practical point of view the investigation of liver function along the lines outlined above has proved valueless, we believe that useful information as to the condition of the case may be obtained by examination of the functional capacity of the kidney by the methods suggested. The question of the type of the renal lesion in these cases presents certain difficulties. CEdema is a recognized feature of the toxaemias of pregnancy, and, with the exception of a few of the milder cases, was present, often to a marked extent, in all the patients that we have had under observation. It may, therefore, be assumed that the capacity of the kidney for excreting chlorides is impaired, and that the type of nephritis, known as parenchymatous or hydrinmic, is present.
On the other hand, nmarked accumulation of nitrogenous waste products in the blood is exceptional, and this absence of an increase in the non-protein nitrogen of the blood is regarded by some authors as a distinctive feature between the true toxwemias and cases of nephritis complicated by pregnancy. Looked at from this point of view, the renal lesion of the toxiemias would be regarded as a pure parenchymatous nephritis-the capacity of the kidney for excreting the nitrogenous waste products being unimpaired. It must, however, be recognized that an increase in the urea and non-protein nitrogen of the blood is not a necessary result of a failure of renal function of the azotamic type of nephritis-nor, when prtsent, is it to be regarded as an exact measure of such failure. The actual figure reached by these waste products in the blood is dependent on three factors-the total daily nitrogenous metabolism and the gravity and duration of the renal lesion. Folin and his collaborators have shown that in cases of chronic interstitial nephritis the height of the nonprotein nitrogen of the blood is largely determined by the amount of nitrogen ingested. That the gravity of the renal lesion is another factor is obvious, and it is also clear that time is needed for an accumulation of waste products to take place, since it is only the excess of nitrogen metabolized per diem over the amount that can be excreted daily that accumulates-and even in very severe cases considerable amounts of nitrogen continue to be eliminated. Moderate degrees of damage will not, therefore, make themselves apparent by increase in the urea and non-protein nitrogen of the blood, but can only be detected by the use of other methods of examination. Such methods cannot be discussed here, but we have employed the urea concentration test for this purpose in preference to the co-efficient of Ambard and its variants. By submitting the kidney to the strain of the ingested urea, degrees of functional impairment can be demonstrated which cannot be detected by an estimation of the blood urea content. The test appears to be especially valuable in the class of case under consideration, since the conditions present are not such as would be expected to lead to large accumulations of urea in the blood. In the first place, as we have suggested above, the pregnant organism appears to be in a condition of low nitrogenous metabolism, owing to the demands of the fcetus upon the maternal protein ration. In the second place the disease is not usually of long standing, and, lastly, the degree of impairment of functional capacity, though definite, is not usually of the severest type. Under these conditions a marked rise in the blood-content of urea and non-protein nitrogen is scarcely to be expected, and it was only found in three of our twenty-seven cases-the highest figure noted being 91 mgr. Taking the albuminuric cases as a whole, the blood-urea was undoubtedly in excess of that seen in our cases of normal Section of Obstetrics and Gynxcology pregnancy, averaging in twelve mild cases 21 mgr., in nine severe 38 mgr., and in six eclamptics 44 mgr., per 100 c.c. Such figures could certainly not be regarded as abnormal in the healthy non-pregnant woman, but in pregnancy, as contrasted with our control cases, they appear to be definitely above the normal level. On the other hand, if we take the urea concentration test as our measure of the functional damage present, we find that in the normal patients the concentration reached attained 3 per cent. or upwards, except in one case in which the figure found was 2 85. In the albuminuric cases the figure of 3 per cent. was only reached in four instances. In three of these patients no other evidence of a grave lesion was forthcoming, and albumin was only present in the urine in traces. In the fourth, with a blood-pressure of 185 mm. Hg and a high-grade albuminuria, no fcetal movements had been felt for eight days, and the foetal heart was inaudible. A steady fall of bloodpressure in the course of a week to 150 mm. Hg and the delivery of a macerated fcetus led to the conclusion that the patient when first seen was undergoing a spontaneous cure as the result of feetal death. With these exceptions the urea concentration following a dose of 15 grm. invariably showed a, lower figure than that obtained in normal cases, and frequently fell below 2 per cent. By this test, then, in contradistinction to the blood-urea, definite evidence of a failure to excrete the nitrogenous waste products appears to be forthcoming, and the conclusion appears to be justified that, in spite of the frequent absence of a rise in the nitrogenous waste products of the blood, the renal lesion is of a mixed type, both chloride and nitrogen excreting functions being involved.
The diastatic index of the urine was found to be definitely lowered in only two of our cases. In one of these the preceding pregnancy had terminated in eclampsia,'and in the other symptoms had been present throughout pregnancy.
In both cases, then, there was reason to suspect a comparatively chronic type of renal lesion, and in both instances recovery after delivery was incomplete. In acute renal lesions of the mixed type the diastatic content of the urine is not, in the early stages at least, abnormally low, and a low diastatic index would not therefore be expected in these cases of toxamia. We have only seen one instance of the increase in urinary diastase first described by Corbett, and recently investigated by Mackenzie Wallis. In this case a diastatic content of 100 units was found in a catheter specimen obtained during eclamptic fits. The same specimen of urine also showed the fall in the ureanitrogen percentage with the increase in the undetermined nitrogen that has been regarded as characteristic of an impairment of liver function. The same, type of urinary nitrogen distribution was also found to be associated with a high diastatic index in a specimen of urine from a faetal case of acute yellow atrophy.
After delivery the usual sequence of events appeared to be a rise in the urea concentrating power of the kidney proceeding par passu with the other evidences of clinical improvement. This rise may be exceedingly rapid, and a normal concentration figure was frequently reached before discharge. Thus three of our six eclamptics concentrated to 3 per cent. or upwards before leaving the hospital. In a certain proportion of 'cases the power of concentrating urea was not restored to a normal figure while they were under observation, and a fall in the diastatic index to a subnormal level is a not infrequent event after delivery. It is possible that in this latter class of cases we are dealing with the onset of a chronic lesion.
The liver findings, as we remarked above, have been unsatisfactory. The lipase content of the plasma, with the exception of one case of eclampsia in which a slight rise was observed, was within normal limits. The fibrinogen figures to some extent bear out the contention of Dienst that a rise in the plasma fibrinogen is a feature of the toxaemias of pregnancy. Expressed in milligrams of nitrogen per 100 c.c. of plasma the figure for thirtyfour cases of normal pregnancy was 76 mgr., for twelve mild cases of toxa3mia 87 mgr., and for fifteen severe toxwemias and eclamptics 101 mgr. Though the averages obtained are suggestive, the rise was not a constant phenomenon in individual cases, and it does not appear that it would have been a trustworthy guide in estimating the severity of the lesion in particular instances. In addition, it must be remembered that a much more marked rise in the fibrinogen content of the plasma, than any seen in the toxamias, is frequently present in cases of pregnancy complicated by infection. Thus in three cases of Bacillus coli pyelitis complicating pregnancy we found 175, 144, and 126 mgr. of fibrinogen nitrogen per 100 c.c. of plasma. The difficulty of excluding the presence of such infections is obvious. It appears probable also from cases which we have followed that an increase in the plasma fibrinogen may be masked by the dilution of the blood which accompanies cedema. It -does not appear to us, therefore, that estimations of fibrinogen are likely to prove of any great value in the clinical management and prognosis of these cases.
The determination of the nitrogen partition in the urine has also, from a clinical standpoint, given disappointing results. We have only observed two cases in which a distribution of the urinary nitrogen was found, which could not be paralleled in our normal series. In the first of these, an eclamptic, specimens obtained both before and after Ca3sarean section showed an altogether abnormal nitrogen partition. The urea nitrogen amounted to 32 and 35 per cent. only of the urinary nitrogen, the ammonia to 14 and 20 per cent., leaving 50 per cent. of the total nitrogen unaccounted for. No acetone bodies were present. A normal ratio was re-established on the following day.
In the other case, an albuminuric, first seen in labour, an almost exactly similar distribution was found in a specimen obtained at the conclusion of labour. Traces of acetone were present. A specimen obtained from the same patient six hours previously had shown a normal partition, and apart from the urinary analysis, nothing was noted which would suggest that the case was of an exceptionally severe type. Looking at tho question of the urinary nitrogen distribution from the clinical standpoint, it does not appear that the analysis of the urine will in this class of case afford any useful prognostic indications, -since a marked feature of the phenomenon is its sudden appearance and evanescent character. From the theoretical point of view the urinary partition in such cases resembles that seen in severe liver lesions, for instance, in acute yellow atrophy, but it seems to us difficult in view of the transitory nature of the phenomenon that such extensive damage to the liver can have in fact, been present.
The distribution of the non-protein nitrogen of the blood also did not afford us evidence of a failure of hepatic function. In a recent paper Killian and Sherwin have attempted to divide the toxamias into hepatic and nephritic types on the grounds of diff,erence in the ratio of urea N to total non-protein N of the blood. According to these authors a low urea ratio is indicative of hepatic, a high urea ratio of nephritic lesions. Caldwell and Lyle, in a paper appearing in the same number of the same journal, arrive at an entirely opposite conclusion. In particular they instance a case in which, post mortem, the typical hepatic lesions of eclampsia were present, but in which the blood showed the highest urea ratio of any in their series. In our own cases the tendency has been for any rise in the non-protein nitrogen of the blood to be accompanied by an increase in the proportion of the total non-protein nitrogen appearing as urea. This is the usual finding in cases of nephritis in which retention occurs, and in marked retention it is not unusual to find that the urea nitrogen constitutes 80 per cent. and upwards of the total non-protein nitrogen instead of a normal 50 per cent.
Observations therefore directed to the detection of functional failure of the liver have not yielded us any information of value from a clinical standpoint. With our present methods, and with the knowledge at present available it is the study of renal function which in these cases of toxsemia in the later months of pregnancy appears to offer the most valuable information as to the severity and progress of the disease. Our material is at present small, and deductions drawn from our findings must therefore be provisional, but the routine examination which we would suggest hinges on the estimation of the blood-urea, the urea concentration test and the determination of the bloodpressure. We are inclined to regard a blood-urea content above 40 mgr. per 100 c.c., in conjunction with a blood-pressure above 180 mm. Hg, as evidence of a severe type of case and indications for induction in the interests of the mother. When the blood urea is below 40 mgr., we would suggest *the employment of the urea concentration test. A concentration below 2 per cent. to this test also suggests a grave lesion. If on repetition of the examination after a few days the blood urea and blood-pressure have risen and the concentration fallen, the lesion is progressive and induction would appear to be indicated if permanent damage to the maternal kidney is to be avoided. A low diastatic index is suggestive of disease of some standing and of an eventual incomplete recovery. The fibrinogen and lipase content of the plasma and the nitrogen partition in the urine, though interesting in themselves, do not appear to be of much clinical significance. Convulsions may supervene in cases in which the blood-urea is below 40 mgr., and on the lines on which we have worked we have not found any distinctive features in the cases in which eclamptic fits have occurred. The gradation from the mild albuminuria to the eclampsia appeared to be complete, but speaking generally it was in the cases with the more severely damaged kidneys that fits were liable to occur.
DISCUSSION.
Dr. HERBERT WILLIAMSON said that reliable observations, like those of the authors, upon the bio-chemistry of normal pregnant women had long been needed, and this series was of particular value because it comprised two groups of cases, viz., patients who were leading an every-day life upon an ordinary diet, and patients who were kept at rest upon a fixed diet containing 70 grm. of protein. The results obtained showed that in normal pregnancy there were found: (1) a low blood-urea content; (2) certain differences in the nitrogen partition of the urine; (3) an increase in the fibrinogen of the blood. The observations upon the blood-urea were of special value because they showed that when dealing with pregnant women they must take a lower standard as the normal and regard anything above 002 per cent. with suspicion. He asked the authors:
(1) Was there any difference in the urea concentration power of the kidney between gravid and non-gravid women? and (2) was there any considerable retention of chlorides during pregnancy? Turning to the cases of albuminuria he thought it important to remember that among them there were only six eclamptics, that these appeared to have been of a mild grade and none of them exhibited symptoms suggestive of a grave liver lesion. He could recall cases with a very different clinical picture, epigastric pain, vomiting, tenderness over the liver, alterations in the area of liver dullness, jaundice and JY-OB 2 at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from occasionally tyrosine in the urine, and in his experience the prognosis in these hepatic cases was grave. The authors happened to have struck upon a series in which the liver had suffered very little ; had their series been larger he thought their results might have been different. He hoped the paper would not have the effect of discouraging investigation of the lipase content of the blood, alnd the non-protein nitrogen partition. The authors had rendered a service in delmlonstrating the danger of basing deductions upon a single observation of the urine, particularly if passed during labour, and had shown that during a normal labour the nitrogen partition of the urine might be completely upset. The value of the diastase test could not be regarded as settled. Among his patients the highest diastase values had been found in cases of toxic vomiting; he had recently seen a patient whose urine contained no albumin, but 2,000 units of diastase. Thirty-six hours later, however, the urine contained a heavy cloud of albumin. He believed that a rise in the diastase often preceded the albuminuria, and that as the renal function becolme seriously impaired the diastase output fell.
IMr. FRAN.K COOK said that the authors had presented fundamental data in place of the usual hypotheses and statistics. Had they made any observations, apart from nitrogen partition, bearing oni the acidosis factor, as this might acquire a renewed interest in the light of recent scientific lmlethods? They had accepted the salt retention theory of oedema, which was by no mealns beyond criticismii.
Professor H. BRIGGS (President) said that he realized that the speedy publication of the observations of the bio-chemliists, followed as it was by speedy corrections, was as creditable to them-l as it was welcome and valuable to econom-iy and co-operation in research.
Dr. DE AVESSELOW and Mr. WYATT (in reply) stated that they had found no difference in the urea concentration power of the kidney between gravid and non-gravid womiien.
There was no evidence of an increase in the power of urea concentration during pregnancy. They had not made any examiniation of the chloride balance in pregnancy. They recognized that their series of cases was small and that any conclusions must therefore be provisional. The recent literature did not suggest that results of any value were likely to be obtained from a study of the acidosis factor in the toxemias. The retention of bicarbonate which had been noted in the toxamias could be attributed to the renal lesion with resulting defective excretion, and estimllations of the alkaii reserve of the plasma did not appear to have given uniform results.
